Oviduct fluid and heparin induce similar surface changes in bovine sperm during capacitation: a flow cytometric study using lectins.
Eight different lectins conjugated to fluorescein isothiocyanate (FITC) were used to screen for sperm plasma membrane changes during in vitro capacitation of bovine sperm. Analysis of lectin binding to sperm was done using flow cytometry. Of the eight lectins, only Triticum vulgaris (wheat germ agglutinin, WGA) binding to sperm was altered with capacitation. Capacitation of bovine sperm by heparin was found to decrease WGA binding to sperm by 78% (P < 0.05). The effect of capacitation by oviduct fluid was next compared with capacitation by heparin for changes in WGA binding to sperm. The effect of inhibiting capacitation with glucose on WGA binding was also determined. WGA-bound sperm were detected by flow cytometry as being present in two fluorescence peaks defined as low fluorescence (A) or high fluorescence (B) intensity. The percentage of sperm in peak A was greater for heparin and oviduct fluid-treated sperm compared to sperm incubated under noncapacitating conditions in only culture medium (P < 0.001). Capacitation with either heparin or oviduct fluid was inhibited by glucose as assessed by the ability of lysophosphatidylcholine (100 micrograms/ml) to induce acrosome reactions. Glucose also reduced the percentage of sperm in peak A for both heparin- and oviduct fluid-treated sperm (P < 0.01). We conclude that heparin or oviduct fluid induced changes on the sperm plasma membrane during capacitation. Binding sites for WGA on sperm were either structurally altered or lost during capacitation.